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A reduction in walking ability is one of the key mobility problems after stroke. Hemiplegia severely 
impairs balancing ability, resulting in gait disorder. Restoring walking function through rehabilitation is one 
of the important goals for post-stroke patients in order to improve their quality of life. In the present study, 
we biomechanically analyzed the changes in gait mechanics during the recovery process of gait in 
post-stroke hemiplegic patients. Such information may be useful for guiding therapy and developing 
effective rehabilitation protocols for post-stroke patients. 
Firstly, we investigated if improvement in the ability to shift weight towards the paretic leg is an essential 
ability to restore independent walking for post-stroke patients. For this, we quantified the weight-shift ability 
and kinematic and kinetic parameters of walking gait in post-stroke patients during rehabilitation. We found 
that there was a significant overall correlation between the weight-shift ability and walking velocity, 
indicating that improvement of the weight-shift ability towards the paretic leg by lateral tilting of the thorax 
is fundamentally important to improve walking velocity.  
To clarify the biomechanics of cane-assisted gait in post-stroke patients, we developed an instrumented 
cane using a triaxial force sensor to partition ground reaction force (GRF) and center of pressure (COP) in 
cane-assisted gait. The evaluation of the accuracy and precision associated with the GRF and COP 
measurements indicated that the separations of the GRF and COP were sufficiently accurate for kinetic gait 
analysis.  
By using the instrumented cane and an inverse dynamics approach, we investigated how joint moments 
changes in hemiplegic patients before and after rehabilitation process. The results demonstrated that there 
was an increase in the hip and knee joint moments in the affected leg, whereas there was an increase in the 
external rotation moment in the unaffected leg. The inverse dynamic analysis of the both affected and 
unaffected legs was found to be useful for understanding the mechanics of the cane-assisted gait in stroke 
patients. 
Lastly, we summarized the changes in gait mechanics during the recovery process of gait in post-stroke 
hemiplegic patients. Possible effective protocols for gait recovery were proposed for post-acute stroke 
patients. 
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